Objectives: This study investigated whether organizational responses modified the associations between experiencing violence and depressive symptoms among emergency workers.
to physical assault and 67% were exposed to verbal abuse over the prior 12 months. 2 Similar findings have been reported in both Australia 3 and the United States. 4 Because EMS providers commonly experience workplace violence, it is imperative to understand the consequences of these experiences, and to explore possible avenues for mitigating the negative consequences.
Documented consequences associated with experiences of workplace violence among workers in emergency departments include adverse mental health states, such as anger, fear, and burnout. 5 In Pakistan, emergency department workers who experienced verbal and physical violence exhibited negative mental health outcomes like feelings of avoidance and futility. 6 Similarly, workers in pre-hospital emergency care in Spain who had been subjected to physical and verbal violence from patients showed higher levels of anxiety, emotional exhaustion, and burnout than non-exposed workers. 7 Moreover, experience of workplace violence is associated with fear of future violence and can predict impaired psychological well-being. 8 The adverse mental health consequences found in these studies indicate that depressive symptoms could be important consequences of experiencing workplace violence.
Importantly, there is some evidence that supportive response from employee's organization can modify the association between workplace violence and mental health problems. 9 Much attention has been paid to emotional support from supervisors, which has been shown to buffer adverse consequences from workplace violence. 10 However, more attention is needed to understand other buffers of adverse consequences to workplace violence. One suggested response for organizations employing emergency department workers is to have policies and practices supporting active investigation of violence and cooperation with police to take action for the violence. 11 In South Korea (hereafter, Korea), all EMS providers are public officers belonging to National Fire Agency. With trained experience of emergency medical technician or nurse, they provide consultation, first aid, and transportation to emergency patients under a situation of disease, childbirth, or injury due to accidents or disasters. 12, 13 Because of those job characteristics, Korean EMS Providers are more likely to have frequent contact with civilians, compared to other workers in National Fire Agency including firefighters and rescue staff. In 2014, 131 cases of workplace violence have been reported among 8134 Korean EMS providers, which increased to 199 cases in 2016. 14 However, to date, no study has focused on how experiences of workplace violence was related to depressive symptoms among EMS providers in Korea, and whether these associations differ by victims' reporting and organizational response. Organizational response could be important for preventing reoccurrence of violence toward EMS providers given that these workers bear additional burdens due to unpredictable nature of their work. Therefore, we analyzed nationwide data from EMS providers in Korea to answer the following questions:
1. Is there an association between the experience of workplace violence and depressive symptoms among EMS providers in Korea? 2. Does the association differ by whether or not the worker's organization actively responds to victims of workplace violence?
| SUBJECTS AND METHODS

| Study population
In 2015, we conducted a nationwide, web-based survey, which was funded by National Human Rights Commission of the Republic of Korea, to investigate work environment, health status, and human rights conditions among Korean EMS providers. Because all of the Korean EMS providers are public officer, a survey link was emailed to all Korean EMS providers (n = 8134) through the official internal network. Data were collected from August to October 2015. Informed consent was obtained from all individual participants included in the study after providing respondents with explanation of research purpose in the first page of survey link and asking about their willingness to participate. About 31% (n = 2518) of EMS providers completed the survey. After removing data with missing values for experience of depressive symptoms (n = 334), workplace violence (n = 10), or any covariates (n = 208), the sample size was 1966. This study was approved by the Institutional Review Board of Korea University (1040548-KU-IRB-15-110-A-1).
| Measures
Experience of workplace violence and organizational response was measured by using two questions: (i) "Over the past 12 months, have you ever experienced physical violence from a citizen (eg, patients, family, and bystanders) while on duty?," and (ii) "Over the past 3 months, have you ever experienced verbal abuse from a citizen while on duty?" Respondents could answer "yes" or "no." Those who answered "yes" were provided following question, "How did you cope with that abuse/violence?" Respondents could answer: (i) did not report to organization; (ii) reported it, but did not receive organizational-level response; or (iii) reported it and received organizational-level response.
Based on responses to the questions, EMS providers were classified into four groups: (i) "Not experienced," which means they did not experience workplace violence; (ii) "Experienced, not reported," indicating they experienced violence but did not report the violence to their organization; (iii) "Experienced, reported, not responded by organization," indicating that victims reported the violence experience to their organization but there was no action from the organization; and (iv) "Experienced, reported, responded by organization," indicating that workers reported the violence experience to their organization and there was action from the organization.
Depressive symptoms during the preceding week were assessed by using the 11-item short form of the Centers for Epidemiologic Studies Depression Scale (hereafter, CES-D), which is comparable to the original version. 15 Respondents could answer from 0 ("rarely") to 3 ("most") for each of 11 questions. Summed scores ranged from 0 to 33. Following established procedures, respondents with score of 9 or more were defined as having depressive symptoms. 16 Further, Korean version of CES-D 11 has been used in several previous studies measuring depressive symptoms in Korean population including Korean Welfare Panel Study which is a nationally representative dataset of Korean general population. [17] [18] [19] We selected six variables (age, gender, rank at work, tenure as EMS provider, service area, and perceived staffing adequacy) as potential confounders. Age was coded into 5 categories (20-29, 30-34, 35-39, 40-44, and 45 years or more). Women are more likely to be targets of violence, and may be more likely to report depressive symptoms; however, it is unclear if women disproportionately experience workplace violence or depressive symptoms. 20 We classified all respondents as male or female. Job rank and tenure connote experience, and experienced EMS workers may be more skilled in de-escalation and other techniques used to stop violent individuals. 20 Accordingly, job rank was classified into four categories (sobang-sa, sobang-gyo, sobang-jang, sobang-wi). Tenure was grouped into three categories (1-3, 4-7, and 8 years or more). In Korea, because each regional local government area has their own budgets for safety and health of EMS providers, there could be different prevalence of workplace violence or depressive symptoms according to the service area. Therefore, EMS providers' service area was selected as potential confounder and classified into four categories: Seoul, metropolitan city (ie, Busan, Daegu, Incheon, Gwangju, Daejun, and Ulsan), province (ie, Gyeonggi-do, Gangwon-do, Chungcheongbuk-do, Chungcheongnamdo, Jeollabuk-do, Jeollanam-do, Gyeongsangbuk-do, Gyeongsangnam-do, and Jeju), and others (ie, Sejong and Changwon). Perceived staffing adequacy was assessed by asking whether the current staffing level is sufficient for duty, and categorized into two groups: sufficient (very sufficient, sufficient) and insufficient (very insufficient, insufficient, moderate).
| Data analysis
For comparing prevalence of depressive symptoms, physical violence, and verbal abuse across different groups, chisquare test was used. A Poisson regression model with robust error variance was applied to examine whether experience of workplace physical violence and verbal abuse were related to depressive symptoms after controlling for potential confounders. Given the high prevalence of depressive symptoms among study population (>10%), applying the rare disease assumption, odds ratios from logistic regression model would overestimate prevalence ratios in cross-sectional study. 21 All covariates were included as categorical variables in the multivariable analyses. Results were presented as prevalence ratios (PRs) with 95% confidence intervals (CIs). All analyses were performed with STATA/SE version 13 (Stata Corp., College Station, TX). Table 1 shows the distribution of the study population and the prevalence of depressive symptoms, physical violence, and, verbal abuse by each covariate. Overall, 21.5% (n = 422) reported depressive symptoms. Prevalence of depressive symptoms was higher among female EMS providers who were aged 45 or more (28.6%), sobang-wi (30.0%), had a tenure of 8 or more years (23.6%), worked in Seoul (26.6%), or perceived current staffing level as insufficient (22.2%). Experience of physical violence during the past 12 months was more prevalent among male EMS providers (20.3%) who were 30-34 years old (24.0%), sobang-gyo (22.0%), had a tenure of 4-7 years (21.9%), worked in Seoul (34.9%), or perceived current staffing level as insufficient (21.0%). Experience of verbal abuse during the past 3 months appeared to be more common among female EMS providers (71.0%) who 30-34 years old (66.4%), sobang-gyo (66.0%), had a tenure of 4-7 years (65.6%), worked in Seoul (67.0%), or perceived current staffing level as insufficient (63.0%).
| RESULTS
The overall prevalence of workplace violence and distribution of organizational response to violence are displayed in Figure 1 , describing how many victims of violence reported their experience and how many reporting employees received responses from their organization. Over the preceding 12 months, 20.0% (n = 394) of EMS providers experienced physical violence, and 20.6% (n = 81) of these respondents reported the experience to their organization. Among those who reported violence, 54.3% (n = 44) received an organizational response. 61.2% (n = 1,203) of EMS providers experienced verbal abuse over the preceding 3 months. However, only 6.6% (n = 79) of those respondents reported their experience to their organization. Among those who reported, 26.6% (n = 21) received an organizational response.
EMS providers' experiences of physical violence and verbal abuse were significantly associated with depressive symptoms even after adjusting for key confounders (Table 2) . Generally, those who experienced physical violence had 1.73 times higher risk (95% CI 1.45, 2.06) of reporting depressive symptoms in the past week compared to those who did not experience physical violence. Also, compared to EMS providers who did not experience physical violence on the job, a significant association between physical violence and depressive symptoms was observed among respondents in "Experienced, not reported" (PR: 1.67, 95% CI: 1.37, 2.03) and "Experienced, reported, not responded by organization" (PR: 2.58, 95% CI: 1.75, 3.82) groups, but not for respondents in the "Experienced, reported, responded by organization" group (PR: 1.45, 95% CI: 0.87, 2.41).
Experiencing work-related verbal abuse was associated with 1.66 times higher risk (95% CI 1.36, 2.02) of depressive symptoms, compared to those who did not experience verbal abuse (Table 2 ). In comparison to EMS providers who did not experience work-related verbal abuse, a significant association between verbal abuse and depressive symptoms was found among respondents in "Experienced, not reported" (PR: 1.59, 95% CI: 1.30, 1.94), and "Experienced, reported, not responded by organization" (PR: 3.07, 95% CI: 2.21, 4.27), but not for "Experienced, reported, responded by organization" (PR: 1.93, 95% CI: 0.94, 3.98) groups. 
| DISCUSSION
This study found that approximately 20% of EMS providers in South Korea experienced physical violence while on duty in the past 12 months, and 61% experienced verbal abuse in the preceding 3 months. The frequent exposure of EMS providers to violence is concerning, considering that their critical roles in assessing, treating, and preserving life of citizens in emergency situations. Studies indicate that experiencing work-related violence has negative consequence for the job performance and productivity of EMS workers. [22] [23] [24] Furthermore, healthcare workers' behavior can be altered by aggression from patients and their relatives, and the resulting reduced communication level and less time spent with patients and their relatives can negatively affect patient outcomes. 25 Our findings suggest that EMS providers who experienced violence while on duty were more likely to report depressive symptoms after adjusting for potential confounders including tenure as EMS providers and service area. These results are consistent with prior studies of other healthcare workers. 26, 27 For example, Korean medical residents who experienced physical violence, verbal abuse, and sexual harassment showed higher risk of depressive symptoms than those who did not experience violence. 28 Similarly, experience of workplace violence by patients and their families was associated with depressive symptoms among healthcare workers in China 29 and Brazil. 30 We also found that EMS providers who experienced workplace violence but did not report to their organizations had a higher prevalence of depressive symptoms than those who did not experience workplace violence. Previous studies interpreted this reaction in several ways. First, EMS providers may prefer not to report their experience of violence because they consider workplace violence as "part of the job" or as their failure to manage the situation. 31 Second, victims may perceive that their organization would avoid responding to workplace violence, 32 and that the reporting of violence would not change anything. [33] [34] [35] These barriers could result in not reporting their experience of violence to the organization. 20, 36 Also, lack of dedicated staff responsible for responding to workplace violence could be another explanation, considering the fact that most of violence incidents against EMS providers were investigated by the police, although there should be a judicial police officer in each fire department. 14 Notably, we found that organizational response may play a critical role in the association between workplace violence and depressive symptoms among the victims. A statistically significant association was observed only among the victims who did not get organizational response whereas statistically not significant association was observed among the victims who received organizational response for their report. The reason of reporting workplace violence might be asking for care and protection. 37 If organization did not response to victims' reporting of violence, EMS providers may think they did not get the protection they deserve and feel additional stress from the denial. In other words, lack of protection for victims of workplace violence could act as double-burden F I G U R E 1 Experience, reporting, and organizational response for physical violence and verbal abuse among Korean EMS providers (N = 1,966) of stress and lead to higher risk of depressive symptoms. However, few empirical studies were available to interpret our results. Future studies need to investigate the role of organizational response in stress response among victims of workplace violence.
This study has several limitations. First, due to the crosssectional design of the study, we could not provide information about temporal order between workplace violence and depressive symptoms. Thus, we could not rule out the possibility of reverse causation. For example, EMS providers with depressive symptoms would have been more likely to have more sensitive perception about conflict situation and reported it as a violent event. Further, episode of depressive symptoms could make EMS providers perceive their organization's response as insufficient. Therefore, future studies using longitudinal design are needed to identify causal inference between workplace violence and depressive symptoms, which can control for unmeasured potential confounders including baseline mental health conditions. Second, because self-reported measurement was used for organizational response and detailed accounts of organizational response were not measured, what would be executed as official reaction to violence toward EMS providers remains unexplained. Punishing the perpetrator, mental health consultation, and work schedule modification could be possible examples of organizational response for Korean EMS providers who experienced workplace violence. 12, 38, 39 According to Korean Ministry of Public Safety and Security, since 2010 all ambulances in South Korea have been equipped with closed-circuit television to prevent and collect legal evidence of violence toward EMS providers. 40 Further, to reduce the additional burden of visiting the police station to seek a legal investigation, a special judicial police system was installed to enable independent legal action against perpetrators of violence toward EMS providers. 11 Future studies are necessary to investigate the actual process of how organizations officially respond to violent events at the workplace. Third, measuring workplace violence based on self-report might lead to recall bias such that EMS providers with current episode of depressive symptoms might be more likely to remember their violent experience during reference period. There also could be selection bias, regarding that there was 14% of missing data at depressive symptoms and experience of workplace violence among those who completed survey. For example, respondents with depressive symptoms or severe experience of abuse might avoid the topic by not responding the question, which could lead to underestimation of association between workplace violence and depressive symptoms. Nevertheless, several strengths of this study should be noted. First, to our knowledge, this is first report of an association between workplace violence and depressive symptoms among EMS providers in South Korea, and the role of organizational response in these associations. Second, we analyzed a nationwide dataset for EMS providers in Korea, which included approximately 31% of total EMS providers in Korea. Although random sampling was not performed, this is the largest dataset available to investigate health influence of workplace violence among Korean EMS providers. Additionally, when we checked representativeness of study population by comparing the distribution of gender, job rank, and service area with available administrative dataset, survey participants were found to be representative in terms of gender and job rank (Appendix 1).
This study, using a nationwide dataset for the Korean EMS provider population, showed that workplace physical violence was associated with depressive symptoms after controlling for confounders. These associations were modified by organizational response, in which EMS providers who did not receive active organizational response to reporting of workplace violence had the highest prevalence of depressive symptoms. The finding implies that organizational-level support should be provided to victimized-EMS providers to mitigate influence of workplace violence on mental health problem.
